Riboflavin depletion of intestinal cells in vitro leads to impaired energy generation and enhanced oxidative stress.
Riboflavin is an essential component of the human diet, with an established role for its derivative cofactors in oxidative metabolism. Our previous in vivo data suggest that riboflavin may act as a signalling molecule in the intestinal lumen, regulating crypt development and cell turnover. Our in vitro studies in riboflavin-depleted intestinal cells in culture indicate that riboflavin depletion impairs normal mitosis. The aim of the study was to establish an improved intestinal cell model of riboflavin depletion using the structural analogue of riboflavin, lumiflavin (7,8,10-trimethyl-isoalloxazine) and to determine effects on cell function. The study was conducted using three intestinal cell lines, Caco-2, HCT116 and HT29 cells. Cell growth was inhibited in all three cell lines, in a lumiflavin concentration-dependent manner. Riboflavin depletion was confirmed through a significant decrease in intracellular riboflavin concentrations in Caco-2 and HT29 cell lines and a significant increase in the activation coefficient for the flavin adenine dinucleotide-dependent enzyme glutathione reductase. Riboflavin depletion led to a significant reduction in intracellular ATP concentration, and an enhanced generation of reactive oxygen species was also observed in response to riboflavin depletion, in all cell lines; effects were at least fivefold greater in Caco-2 cells than other cells. Riboflavin-depleted Caco-2 and HCT116 cells also showed an irreversible loss of proliferative potential. A model system of intracellular riboflavin depletion in intestinal epithelial cells has been developed. Riboflavin depletion induced by lumiflavin results in oxidative stress and a disruption of energy generation, which may contribute to observed effects on cell proliferation.